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On the Problem of Stereochemistry of Intracomplex Compounds 
of Vanadyl (K voprosu o stereokhimii vnutrikompleksnykh 
soyedineniy vanadila) 
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pp 80 - 81 (USSR) 


Some problems as mentioned in the title concerning the 
stereochenistry of vanadyl compounds with azomethyl 
derivatives of the aromatic o-oxy-aldehydes are 
discussed in this paper. Although the magnetic moment 
of the complex compounds of vanadyl does not depend 
upon the coordination number of the central aton 

it is possible to draw sone conclusions on the mentioned 
stereochemistry by comparing this moment with the 
results of analyses. The erystalline intraconplex 
vanadyl compounds which were synthetized by the authors 
were analyzed after having been dried until a constant 
weight was reached and their magnetic susceptibility 
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The free pair of © gen atom takes 
orbit in the pyridine molecule. The square 
pyramid grows steadily until it is an octahedron. 
Based upon the mentioned facts the authors are of 
opinion that the jnitielly mentioned vanadyl compounds 
have, the structure of a square pyramid. fhanks to the 
a spe nybridization tne d-bindings exist. Apart fron 
Card a/3 this a 3d-orbit of vanadiua takes part in the formation 


A 
PPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R001964230011-4" 


"APPROVED FOR RELEASE: 03/15/2001 


reer Se is — 


CIA-RDP86-00513R001964230011-4 


sai Jee Sete 


On the Problem of Stereochemistry of Intracomplex Sov /20-122-1-21/44 
Compounds of Vanadyl 


of a solid n-binding with an oxygen atom. The structure 
of those compounds is explained by means of the formulae 
A and B. There are 2 tables and & references, 1 of which 
is Soviet. 
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ation of the problem mentioned.in the. title 
facilitates the answer to the question as. to the electronic 
configuration of quadrivalent uranium. .In.its ion, 2 nonpaired 
electrons may cocupy the patha 6d or 5f. Then, their ground 
atate 1g determined - according to Hund'a rules - by the 

terms Fy and 2H,, while their effeative magnetic. moments 


will amount to 1263 and 3.58 magnetons of Bohr, respectively, 
if the interaction of Russell-Saunders takes place. As the 
electrons of level 6d are more intensely subjected to the 
influence of electric fields of neighboring atoms, the orbital 
component is almost completely suppressed in most oases, and 
the magnetic moment in this case is only determined by the 
spin, and amounts. to Vere = 2.83 pe The present paper gives 


gation results of the magnetic susceptibility of 3 
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oxalate complexes of vu (IY): 

K, |v (6.504) 4] -589% Ba, [U(0,04), | .6H,0 and Gd. [(C504)9| + 782% 
The -eusoepti jlity of these substances was first investigated 

by Ae Ae Gxdnboxg and T. Ke Petrzhak (Ref 1), but only at 

room: temperature and without sovrection for the diamagne tian 
of the cation and oxalate ion. The authors studied this sue~ 
ceptibility over a wider temperature rangée- The knowledge of 
the Weiss constant, and the consideration of all diamagnetic 
corrections, make possible a more accurate computation of 
the effective magnetic momenta of U (1V) in the above-mentioned 
salts. Table 4 gives their analysis. The magnetic susceptibility 
was determined by Gué's method. A special device was used. mak- 
ing possible the investigation over a temperature range from 
room temperature up to the boiling point of liquid nitrogen. 
Mohr's salt was used as & atandard substance. The measurement 
results of the susceptibility of the above complexes are 
given in table 2 and figure 4. Figure 1 shows that all com-, 
pounds investigated follow the law of Curie-Weiss above 195 Ke 
At lower temperatures, considerable deviations occur which 

card 2/3 are different for the individual compounds (similar to Refs 334)- 
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‘They are due to magnetic anomalies at low temperatures. With 


the falling temperature, the susceptibility starts increasing 
more aged than it would have to according to formula 


Y. mae Table 2 shown the pop, and the Weias conatants of the 


said complexes. V. B. Yevdokimov helped by giving raluable 
advice. There are 1-figura, 2 tables, .and.4.referenaes, 1 
of which is Soviet. 


Moskovakiy figiko-tekhnicheskty Suatitnt 
(Moscow Physico-technical Institute) 


April 21, 1959, by V. I. Spitsyn, Academician 


February 24, 1959 
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ABSTRACT: . ‘Phe present report deals with the stereochemistry of uranyl 
, compounds with Schiff's bases. The compounds mentioned in this 
‘paper may be divided into three groups according to the type of 
the ligand. The authors used three types of Schiff's bases 
which had been obtained from ethylene diamine (A), aromatic a 
amine (B) as well as from 9-amino-pyridine (v) (see scheme). 
The analysis revealed that the uranyls of type 4 never contain 
more than 1 molecule of the solvent (Table 1). The molecule 
can be removed only by prolonged heating at 160-180°. The na- 
ture of the complex and the difficult elimination of the sol- 
vent molecule suggest that a donor-acceptor-bond may pe formed. | 
Card 1/4 Accordingly, the coordination number of uranium in such compounds 
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4s 7 and will be 6 after elimination of the solvent-molecule. 
In the second type of the uranyl complexes/the case ia quite 4 
different ones they contain 2. pyridine moleculeg which cannot 
be removed even by prolonged heating at 160-100. At 200-220 
the complexes ure destroyed. Also in this case a donor-nooep- 
tor-bond is probably formed. The coordination number of the 
hexavalent uranium in such complexes apparently equals 8. 
2-Salicylal-aminopyridine (contrary to salicylal-aniline) readily 
forms a complex with uranyl even in 4 neutral medium. As the 
former differs from the latter only by the occurrence of Wr 
heterocyclic nitrogen, puch a considerable increase in the 
capability of complex formation may be attributed to hetero- 
eyclic nitrogen. It was, however, not possible to produce & 
complex of uranium with 3-salicylal-aminopyridine. Accordingly, 
tha atability of the complex depends mainly on the nosition of 
the hetorooyolia nitrogen with reapect to the azoma thina-qroup. 
It was confirmed by analysis that complexou of this type contain 
-no molecules of the solvent. Herefrom tne authors ,onclude that 
in the complex compounds of uranyl with azome thine-derivatives 


Card 2/4 of the 2-aminopyridine series, 4 coordination-saturation of 
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hexavalent vranium takes place. This is possible only if the 
heterocyclic nitrogen is coordinated with the central atom. 
The coordination number of uranium in these compounds is, most 
likely, equal to §. Thue, uraniun, according to the properties 
of the Schiff's base, shows & variable coordination number. 
Taking into account that the uranyl ion has 4 linear structure, 
it follows that, from among 811 possible structural models of 
the hexavalent vranium complexes with the coordination numbers 4 
6, 7 and 8, suoh would have to be given preference, in which 
“the ligand atoms combined #ith uranium are placed in a plane 
“vertical to the direction O-~ U~ QO. Since the high atability 


“of U0," is due to the participation of the 5 f-orbits of 


uranium in the bindings with oxygen (Ref 8), the structure of 
the. complexes for the coordination numbers 5+ 7 and 8 will cor- 


respond to 4 tetragonal bi-pyramid (5£6a°78) I, @ pentagonal ie 
bi-pyremid (5£°64°78) II and a hexagonal pbi-pyramid j 


“cara 3/4 (5£%6a°7s7p) IIT (a,b) (Scheme). There are | table and 8 ref-- 
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bromo salicyl aldehyde (BSA) react much faster, with considerably higher 
yields, and without resin formation. The synthesis of CSA and BSA proceeds 
under heating of a solution of the r spective aldehyde in a mixture of 
concentrated 1,80, and glacial acetic acid with paraformaldohyde. The 
preparationswere “purified by recrystallizing from Glacial acetic acid. 

The poly-Schiff's bases were synthesized by reacting of equimolecular 
quantities of the respective bis-aldehydes with diamines in their 
methanolic-benzene solution heated to boiling temperature. They cre 
microcrystalline, yellow to light-brown powders unsoluble in usual solvents, 
some properties of these substances are given in Table 1. For synthesizing 
the chelate polymers of uranyl, the reaction of uranyl acetate with the 
corresponding dialdehydes and diamines (molar ratio 1: 4 : 1) in benzene- 
alcoholic solution heated to boiling temperature is mcat advantageous. In 
this way, six chelate polymers -of uranyl. were synthesized, the composition 
and some properties of which are Given in Table 2. The formulas agaumed- 
on the basis of results of ultimate analysis ure confirmed by the infrared 
“absorption spectra. All chelate polymers of uranyl. are almost insoluble 

in usual solvents; in pyridine and tetrahydrofuran, they are poorly naluble. 
Up to 270~300°C, they are stable, and with heating (10 hr) to 200°%¢ no 
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considerable loss in weight cecurs. The derivatives of CSA are somewhat 
more resistant to heat than those of BSA; the heat resistance of poly- 
chelates of uranyl decreases in the sequence o-phenylene diamine > f- 
phenylene diamine > ethylene diamine. The density of compounds synthesized 
from BSA is lower than that of compounds synthesized from CSA. ¥ th 
equal dialdehyde it decreases in the sequence ethylene diamine > o-phenylens 
diamine > p-phenylene diamine. All synthesized polychelates of hexavalent 
uranium are paramagnetic. ‘The synthesis of 5-chloro salicyl aldehyde, 
5-bromo salicyl aldehyde, BSA, CSA, poly-Schiff's bases, and uranyl 
polychelates is described. There are @ tables and 12 references: 2 Soviet 
and 10 non-Soviet. The two moat recent references to English- 
language publications read as follows: C. S- Marvel, N. Yazkoy, J. Amer. 
Chem. Soc., 80, 832, 1958; C. 8. Marvel, P. V- Bonsigusry, J. Amer Chen . 
Soo., 81, 2668, 1959, C. §. Marvel, N- Yarkoy, J: Amer, Chem. Soc , 79, 
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